Ignoring the importance of receiving booster doses of vaccines in vast majority of adults could result in their lack of immunity against tetanus and diphtheria. In this prospective cohort study all immunocompetent adults ≥ 40 years old who were admitted for any reason during the time period of the survey were enrolled and antibody levels against tetanus and diphtheria were measured. 84 patients (48%) were 40 -60 years old and 93 (52%) subjects aged older than 60 years. In general, anti-tetanus antibody titer was <0.1 IU/mL (non-immune range) in 83 people (46.9%). For anti-diphtheria antibody, 74 (41.8%) were considered non-immune. Of all people whose tetanus antibody level was <0.1, 19 had a complete history of childhood diphtheria and tetanus immunization and 64 had unknown vaccination history. Among people with diphtheria antibody levels < 0.1, 18 (24.3%) had complete history of childhood vaccination and 56 (75.6%) had unknown history.
DOI: 10.4236/wjv.2017. 81003 22 World Journal of Vaccines booster vaccine (Td) is recommended every 10 years [2] . Tdap is similar to Td but also containing acellular pertussis antigens. Wherever it is available, adolescents 11 -18 years of age (preferably at age 11 -12 years) and adults 19 and older should receive a single dose of Tdap [3] . Unfortunately, adults often neglect the need for booster vaccinations and these booster doses actually are not received every 10 years by most people. Nevertheless, some booster doses are mandatory due to local policies in different geographical regions. One study found the factors responsible for missed opportunities were: poor history taking, lack of knowledge of the current immunization schedule, dependence on physician referral for immunization and inefficient immunization records keeping system [4] . For example, in Iran all young women of childbearing age and all young men who are eligible to enter the military service should receive a booster dose of Td. But afterward, there is no health-care system to encourage them to receive booster dosing every ten years. Therefore, this study aims to measure protective levels of antibodies against diphtheria and tetanus in people over 40 years (e.g. at least 10 -20 years after their last mandatory booster vaccination). If levels of antibodies against diphtheria and tetanus are found to be in non-immune range (<0.1 IU/mL) in the vast majority of subjects, it seems reasonable to suggest that a mandatory booster dose of Td should be considered for all patients older than 40 years who are admitted to hospital for any reason. 
Patients and Methods

Results
Out of 177 patients enrolled in this study, 98 (55%) were male and 79 (45%)
were female. The subjects were divided into two age groups, 40 -60 years and rural areas. The subjects were divided into three groups according to their childhood tetanus and diphtheria vaccination history: complete, incomplete and uncertain. 49 people (27.7%) had complete vaccination and 128 (72.3%) had uncertain history. In general, 2 cases (1.1%) received tetanus and diphtheria toxiod during the past 5 years, 7 (4%) between 5 -10 years and 168 (94.9%) more than 10 years.
In the case of anti-tetanus antibody titer, four groups were considered: 83 people (46.9%) had antibody levels less than 0.1, the level was 0.1 -0.5 in 42 cases (23.7%), and 52 (29.4%) had anti-tetanus antibody levels between 0.5 and 5. None of the subjects had antibody levels above 5.
In the case of anti-diphtheria antibodies, there were also four groups. Antibody levels less than 0.1 in 74 (41.8%), 0.1 -1 in 93 (52.5%) and 1 -2 in 10 (5.6%) subjects. None of those surveyed had antibody levels above 2.
The anti-tetanus and anti-diphtheria antibody levels according to age groups have been demonstrated in Table 1 .
According to Fisher's exact test, anti-tetanus antibody levels between age groups 40 -60 years and above 60 years had no significant difference (p = 0.189). However, of all people whose tetanus antibody level was less than 0.1, 19 had a complete history of childhood diphtheria and tetanus immunization and 64 had unknown vaccination history. According to the chi-square test, there was a significant difference between anti-tetanus antibody levels less than 0.1 and childhood tetanus-diphtheria immunization history (p < 0.001). Likewise, out of 83 people with tetanus antibody levels less than 0.1, one received Td vaccine during the past 5 years, one during 5 -10 years and 81 (98.5%) over 10 years, and according to the chi-square test, a significant difference was found between no immunity (antibody titers < 0.1) and the time that has elapsed from receiving Fisher's exact test also didn't find a meaningful difference between antidiphtheria antibody levels and different age groups (40 -60 years vs. above 60 years) (p = 0.156). Meanwhile, among people with diphtheria antibody levels less than 0.1 (74 cases), 18 (24.3%) had complete history of childhood vaccination and 56 (75.6%) had unknown history. According to the chi-square test, there was a significant difference between the number of non immune cases and the history of childhood diphtheria-tetanus vaccination (p < 0.001). Similarly, among those with antibody level against diphtheria less than 0.1, 3 people received vaccine during the past 5 -10 years and 71 cases (95.9%) received a booster dose more than 10 years and in accordance with chi-square test, a significant difference was noted between no immunity to diphtheria and the time of receiving the last dose of vaccine (p < 0.001).
In the urban population of the study, tetanus antibody levels less than 0. 29 (24.6%) cases, respectively. According to Fisher's exact test, no significant correlation was found between antibody titers against tetanus and any underlying disease (p = 0.123). Anti-diphtheria antibody levels were <0.1, 0.1 -1 and 1 -2 in 27 (45.8%), 28 (47.5%) and 4 (6.8%) subjects with an underlying disorder and 47 (39.8%), 65 (55.1%) and 6 (5.1%) people without underlying disease, respectively. Again, no correlation was noted between the levels of anti-diphtheria antibody and an underlying disease (p = 0.587).
Discussion
Despite widespread immunization of infants and children since the 1940s, tetanus still occurs in many parts of the world. Currently, in countries where tetanus vaccination is routine at birth, it primarily affects older adults because of their higher rate of being unvaccinated or of being inadequately vaccinated. Efficacy of the tetanus toxoid has never been studied in vaccine trial. It can be inferred from protective antitoxin levels that a complete tetanus toxoid series has a clinical efficacy of virtually 100%; cases of tetanus occurring in fully immunized persons whose last dose was within the last 10 years are extremely rare [5].
Antitoxin levels decrease with time. While some persons may be protected for life, by 10 years after the last dose, most persons have antitoxin levels that only approach the minimal protective level. As a result, routine boosters are recommended every 10 years [5]. It is well-known that the immune system is partially immature at birth, resulting in a deficiency of cellular and humoral immunity.
Therefore, neonatal immunization does not generally lead to rapid antibody responses, but it may result in efficient immunologic priming which can act as a basis for future responses. Accordingly, immunogenicity of DTwP vaccine was reported at a higher frequency following administration of the booster dose compared to the primary course [6] . However, the duration of immunity after vaccination against tetanus is controversial, and recommendations on revaccination against tetanus may not be valid unless they are based on studies of the duration of immunity in the population concerned [7] .
The World Health Organization (WHO) recommends that nations should document the level of vaccine-induced immunity among children, adolescents and adults. Such information is needed to assess the susceptibility of populations to diphtheria and tetanus in countries without epidemic spread of the disease and to determine the epidemiological effect of widespread vaccination in developing countries [8] . Documentation of inadequate levels of antitoxin in a large proportion of the adult population in North America and Western Europe has caused great concern that a toxigenic strain introduced into these populations could cause an outbreak of disease similar to that in the former Soviet Union [9] .
Studies conducted to investigate immunity status to tetanus and diphtheria in different parts of the world Numerous studies have examined the adequacy of protection against tetanus and diphtheria in different parts of the world. Most of them have concluded that a significant proportion of the adult population have inadequate protection against tetanus and diphtheria. This is especially prevalent among elderly population. Serologic analysis of 18 045 serum samples from the US population (6 years of age or older) during a 6-years period suggests that tetanus immunity wanes with age. Although 80% of patients aged 6 to 39 years were noted to have protective antibodies to tetanus, only 28% of patients older than 70 years were seropositive (29.5% for diphtheria and 31.0% for tetanus) [10] . In another study by Choi et al. that conducted on Korean adults over the age of 40 yr, more than 90% of the study population had antibody levels against tetanus and about 45% had antibody levels against diphtheria, with concentrations of less than 0.1 U/mL. They also showed that the mean antibody levels of diphtheria and tetanus were inversely related with age [11] . Kulkarni At baseline, 12% of the subjects did not have adequate protection against diphtheria (<0.1 IU/mL) and only 9% had long-term protection (≥1 IU/mL). For tetanus, all of them had sufficient protection (≥0.1 IU/mL), but only 74% had long-term protection (≥1 IU/mL) [12] . Ergönül et al. found poor immunity against tetanus among adults in Turkey. In their study, only 35.7% of individuals aged > 50 y of age were found to be protected against tetanus [13] . Several other studies from Turkey demonstrated similar results [14] [15] [16] and suggested vaccination programs directed at the adult population should be developed [17] .
Another study from Egypt revealed that the majority (68.3%) of population from 2 months to 50 years had a protective level of IgG against tetanus. However, the level of susceptibility increases with age until it reaches 90.3%. Authors suggest that monitoring immunization status and administering the tetanus vaccine as required are essential to insure adequate and long-lasting antibody levels [18] .
On the other hand, the study conducted by Matousková et al. in the elderly in the Czech Republic revealed good immunity (91%) against tetanus among the elderly in the Czech Republic as a result of a rich immunization history in this country [19] . Similarly, Gonçalves et al. suggested that, to protect against tetanus, there is no need to administer decennial boosters to the Portuguese adults who have complied with the childhood/adolescent schedule [20] .
With regard to the difference between tetanus and diphtheria antibody levels were females. Women aged 20 years and above also had significantly lower average antitoxin titers than men (1.7 vs. 3.5 IU/mL; p < 0.0001) [21] .
It is generally accepted that when more than 30% of a population are unprotected against diphtheria there is a risk of epidemic diphtheria occurring in that population [8] . tive level of immunity to diphtheria and tetanus in Iran can be due to widespread use of booster vaccines in Iranian high schools and during the military services or for women in their pregnancy [24] . Saffar et al. also showed that among 110 Iranian mothers, susceptibility to diphtheria in unvaccinated mothers was 27%, but all unvaccinated mothers except one were serologically immune to tetanus [25] . On the contrary, in the study conducted by Razzaghi et al.
among 180 participants older than 59 years, only 30 (16.7%) had protective tetanus antitoxin levels (≥0.11 IU/mL), and 34 (18.9%) had protective antitoxin levels without the need of an immediate booster ≥ 0.51 IU/mL. They suggested that most 50 years of age and older adults do not have protective levels of tetanus antitoxin because of inadequate vaccination coverage [26] . Similarly, the present study also found no immunity (antibody level < 0.1 IU/mL) to tetanus and diphtheria toxins in 46.9% and 41.8% of adults aged ≥40 years, respectively.
Conclusion
Widespread immunization of newborns and infants and mandatory booster doses of vaccine in certain age groups result in high levels of protective antibody against diphtheria and tetanus. However, ignoring the importance of receiving these booster doses in vast majority of adults could result in their lack of immunity. It seems rational to schedule a mandatory booster dose of tetanusdiphtheria vaccine for elder adults admitted to hospital for any reason, provided that they do not have a history of recent vaccination.
